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(57) Abstract

The invention provides a method and system for an-
nouncing a description of a media session such as a multime-
dia conference that is to take place over a multicast capable
network, for example the communications network known as
the MBone (Intemet Protocol Multicast Backbone). The in--
vention also provides a method and system for configuring a
platform for receiving such a media session. The method of
announcing a session description comprises the steps of: gen-
erating a session description (1115) comprising media oriented
data necessary fora user to receive at least one media stream
of a media session, wherein the media oriented data identi-
fies one or more application program components (1145) or
requirements for one or more application programs or config-
urations of application program components (1 145) necessary
to participate in the media session; and, the step of announcing
the media session by making the session description available
to potential recipients (1135) of the media session. In another
aspect of the invention.the method of configuring a platform -
for the media session comprises the steps of: receiving a ses-
sion description (1115) of the aforementioned type and

respective media session application program (1155) fr

L
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processing the session description to determine an éppropriate application program
configuration (1150) from the list (1140) of available application programs or program components (1145); and, the step of configuring a
om the list (1140) for participation in said media session,
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SESSION ANNOUNCEMENT FOR ADAPTIVE COMPONENT CONFIGURATION

The present invention relates to the announcement of media sessions over a

communications networkA and the adaptive configuration of application programs 'and

components for receiving media sessions.

Multicast transmissions are becoming increasingly common on the Internet. in

contrast 1o standard Internet Protocol (IP) point to point transmissions {unicast), IP

multicast allows the simultaneous transmission of information to- a“group of recipients

from a single source. Routing support for IP multicast transmissions is provided by the

MBone (IP Multicast Backbone) which is a virtual network layered on topv of the

Internet.

B

IP multicast allows real-time communications over wide aréa IP networks and
typical transmissions include video and audio conferencing, live multimedia training,

university lectures and transmission of live television programmes.

A 'mu'lticast transmission usually consists of a multimedia session made up of
several individual media streams typically carr\/ing video, audio, whiteboard or raw data. )
Snme sessions are p.ersistent, but the majority exist for a specific period of time,
a!thoug_h néed not lae continuous. Multicast based transmissions on tha MBone differ
from unicast IP transmissions in that any user re‘céi\}ing the transmission aan join the
sessian {unless ;che transmission is encrypted} and 1o receiveA -'a transmission, a Qser
need only know the appropriate transmission address and timiné infarmat_ion.

o Prior 1o a multiaast transmission an appropriate annnunc'ement_containing a
session description is made, usually at an IP group multi-cast address. Standard session
déscriptions are generated using a Session Descrip‘tion Protoco! {SDP), as. defined in the
Internet Engineering Task Force’s draft RFC 2327. SDP is a simple ASCIl text based
protocol that is used to describe real time multimedia se‘ssions.and fheir rélatedl

scheduling informaticn: $BP messages are wrapped in a carrier protocol, known as 2

- SUBSTITUTE SHEET (RULE 26)
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Session Announcement Protocol (SAP), which, in addition to containing the necessafy'
IP addressing and routing information for transmission across the Internet or MBone

allows the SDP message to be encrypted, signed or compressed. An announcement can

then be sent at regulaf intervals to the announcement grou‘p address. As an alternative

to SAP, a session may be announced by placmg an SDP message on a World Wlde Web

site (WWW) or by sending it to mdlwduals by email or as a unicast transmission inviting
them to participate.

An SDP message conveys information about each media stream.in the multicast
multimedia session to allow the recipients to pamcxpate in the session. A typical SDP
message wnll include the session name and purpose the tlme(s) and date(s) the session
will be active, the component media streams of the session and mformatlon required to
naHIClpaté in each media stream (IP multicast address, port, media format). The SDP
message may also include details of the s,ession‘s bandwidtn requifrem-ents, an
encryption key nedessary to participate in a.secure multicast transrnission using- public 7
kéy encryption, contact i}nform-aAtion for the organfser of the m‘ulticast session, and a "
Unique Resource indicator (URI)- pdin;cing to a WWW or an ln;_ranet web site where
further information on ‘;he session may be found, for exérnple, backgro_dnd information
relating to the conference. ‘

The level of participation a user r'nay' make in é session or stream depends on its
purpose. In a multicast television session, typical-ly users would only be able to receive
the session streams whilst in a multigaét ‘conference session the communication wodld
be bi dxrectuonal with a central server (such as group address 120) receiving each
participants transmissions and relaying thern to the dther‘ participants. The level of
participation expected of a user in a session or stream may be explicitly stated in the

session description or it may be inherent from the session description, for example

when a receive-only application is associated with a media stream type in the session

003353571 1 =
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description.

A éommon_,front-end interface used by multicast end users is known as Session

Directory Rendezvous (SDR). This interface takes the received announcements, decodes

the SDP message and displays the names of those sessions that are still currentin a' -

list. The end user may then select one of the listed announcements to view further

technical and user-oriented.details of the announced session From the displayed

information, the end user can then select to join mduvndual streams of the sessnon or to
join’ the entire session. Once the streams to be joined are selected, SDR starts the

necessary multicas‘c-enabled multimedia application on the end user's computer, such

as Vic, Vat or wb etc and passes the relevant stream information (a transport port

address) from the announcement onto the application allowing the apphcatton to .

establish the link to the assocnated IP multicast address and participate in the stream at

transmxssnon_ time. Having initiated the applications and passed the relevant transport - -

port address SDR plays no further part in the session.

Recent increased usage and demand for (multi)media sessions has highlighted a

number of limitations in SDP. SDP limits session descriptions to -defining a session

having a smgle set of timings that apply to all of the streams WIthm it. A session in

which a stream starts mid-way through the‘transmission cannot easH—y be described
using SDP. The structure of a session description written in SDP must be a stimple linear

list of streams which may not reflect the intuitive structure of a complex session. SDP

‘Supports a limited and predefined set of applications which can receive the streams and

a limited and predefined_ set of transport mechanisms (e.g. Simple layering, RTP and
UDP). As guaranteed Quality of Service {Qo8) is becoming more and more desirable to
the consumer and the supplier, the need to define QoS policies for the entire session

and individual streams in terms of required system resources, bandwidth requirements

and supported applications also needs to be met. There may also be requirements on

___0033535A1_1_»
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the prioritisation of streams and subsessions or more complicated ruies about receiving
srreams. A further requirement‘ on the part of the supplier is the need for charging
facilities permitting the charging of an end user for a multicast transmission to which
they subscribe according to the QoS and types of - streams received etc. There is Iittle
scope 1o ir\olude information about QoS policies or charging wtthin the conventional
structure of an SDP session description, or iaijy metadata about the session

A further problem faced by p_roviders of current (multiimedia sessions and-the
developers of the associated {multilmedia applications is the spread of skills required to

implement an application that can 'initiate and manage a real-time data_ connection over

a communications network and perform the (multi)media functions the end user would

‘expect For exampie developers of multimedia applications reguire teams with skills in

audio and video coding, network transport protocols, real time programming, user

interface design and integration techniques. Furthermore, until now the only way a QoS

- policy could be V.im'pleme_r__\t‘ed was to process a session description to determine which

15

20

BNGIYITY: AR

streams of a session could or should be run and then to initialise the applications so
they connect 1o the respective streams. This required the communications manager not

only 1o know about the sessnon requrrements and available sys‘cem resources but also

the. capabilmes of each application.

A turther problem is that applications should be able to adapt to available

network and host resources This is particularly importarit for multi- party applications
operating in heterogeneous environments where each p"arty- may have different
resources available to them. Furthermore the nature of th‘e heterooeneity may vary over
the lifetime of the session, for example as network congestion varies or as the rerminal
resources are shared with other applications or other users. The present" invention is

able to use a QoS policy incorporated within the session description to prioritise the

allocation of resources and to determine whether participation in the session is viable

[alac LT T X R
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Another probiem is that the application developer and service provider typically
need to address secufity and charging requirements. The present -in.ve-ntion allows
securzlty ;nd chafging policie_s to be incorporated within the session description for y;.';:e
within the 'sessiéﬁ " control systérﬁ to .‘i'n“voke ~appropriate charg‘ing and security
procedurés. Instead of having tq develop ée.curit;/ ané chérging functions fhe application
deveiope‘r and service provider nveed onl'y specify appr‘opriate poliéies. These polices
| may relate to remote serviceé idenﬁﬂed m the ses»sion descriptiph and invokgd by the
- session (;ontrol system once the user hés elected to }éceiye a_particuiar media session.
| According to a first aépect of the invention there is provided a fmethord‘of
10 annouhcing a description of a media seééion, {he méthod comprising the steps of:-

generating a session descrip—)ti'o'n Cdmprising‘media oriented data nsceséary for a

‘user to receive at least one media stream of a media. session, said media oriented data
identifyihg éne orAmore applicatidn program components or requirements for one 6r

more application .programs or configurations of application program components

15 necessary to participate in said media session; and,

announcing the media session by making the session description available to

potential recipients of the media session.

Preferably, said media oriented data'prescribes a number of application program

components to be used in order to build an application to participate in the media

20 session.

Conveniently, the media “oriented data prescribes a manner in which the

components are to be configured to build the application program

in preferred embodiments, “the session description is generated using a

structured data format.

Preferably, the structured data format conforms 1o the format ot Extensible

Mark-Up Language.

DAICTV Y IF. AN NAAZIC A
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Conveniently, the user oriented data for the or each media stream is generated in

a one or more respective media modules within the session description, and said

method comprises the further s;(eps of:-

generating a base module comprising user oriented data relevant to the media

5  session;

providing'a link between the base module and the or each media module;

announcing the media session by making the base module available to said

potential recipients;

wherein the link to the or each media module ‘permits a user to access the or

10~ each media module subsequent to the base module.

According to a second aspect of the invention there is provided a method of

configuring a platform for receiving a media 'session, said method comprising the steps

of:-

receiving .a session -description of a media session, said session description
15 comprising media oriented data necessary for a platform to receive at least one media

stream of a media session, said media oriented data identifying one or more application
program components ' or requirements for one or more application programs or

configurations of application program components necessary to participate in said

media session;

20 prbcessing said session description ‘to determine an appropriate -application

program configuration form a list of available application programs or program

components;

- configuring a-respective media session application program from said list of =~

available programs for participation in said media session.

25 The method may further comprise the steps of receiving network data relating to

characteristics of the network over which said media session is to be transmitted and

LIt VT Aman———
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7.
wherein the respective media session ‘application-is. configured according so said
network data.
The method may furtﬁer comprise the steps of receiving terminal data rrelating to
character:lst-iés ‘of .fhe terminal on which said médi:a..:session is to be received and

5 wherein the respective media session application is configuréd according so said

terminal data.
Preferably, said network data or terminal data or both is monitored during the

media session and the media session description is modified in response to changes to

the monitored da>t_a.

10 In preferred embodiments, the methaod further comprises the steps of receiving

user profile data relating to preferences pf a user of the media sessioﬁ and wherein the
respective media session application is configured according so said user profile data.
Conveniently, th‘e session description may fﬁrther compr'ise data deﬁniné a
quality of service poliéy for redéiving the media sessioﬁ and the _reébédﬁVe media
15 session application is configured according 1o said quality of sérvice policy.

: The s‘esrsic‘»n"desc':ripﬁon' may further '_comprise data defining one or more reﬁjote
services necessary for participation in said media session a‘nd the respective media |
session application is configure'd. according to requirements of said one or more remoté
Aservices.

: Preferably_, the step of processing 'thg session desc'ripT:ion comprises the étep of
parsihg the session .description using a terminal session control to detgrmine an
appropriate application program configuration form a Ifst ‘vof available application
brograms or program components; selecting one or more media streams identified in the
session description; and connecting thé or éa;:h selec‘;ed media stream to one or more
25 '

application programs or components in said configuration by means of a session control

configured for managing media stream connections.for the or each application program

BNSDOCID: <WO___0033535A1_1, >
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or component. .

According to a third aspect of the invention there is provided a system for

announcing a description of a media session, the system comprising:-

a media session description generator for generating a session description
comprising media oriented data necessary for a user 1o receive at least one media

strearmn of a media session, said media oriented data identifying one or more application

program - components or requirements for -one. or more application programs or

configurations of application program components necessary to participate in said

media session; and,

a media session announcer for announcmg the media session by makmg the
session descnptlon avanable to potential recnplents of the media session.

According to a fourth aspect of the in\)enﬁdn fhere is provided a system for
configuring a platfo.rm for rece?x)ing a ﬁedi‘a se‘sﬁsio"n, ééid system comprising:-

a.Areceiver for receiving a session »description’of a media séssion, said session

description comprising media oriented data necessary for a platform to receive at least

one med:a stream of a medla session, said media onented data ldentlfylng one or more

_application program components or requirements for one or more application programs

or configurations of application program components necessary to participate in said

media session;

a processor for processing said session description to determine an appropriate

application program configuration form a list of available application programs or

program components; and,

an application builder for configuring a respective media session application

program from said list of availabie programs for participation in said media session

25

BNSDOCID: <WO,

in the above aspects- of the invention application program development is

simplified by using the session description to drive the dynamic management and
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configuration of the client sys’temron which they are impiemented and to adapt the
client system accordmg. to availabie network and termmal resources. It also réduces the
problem of handlmg chargmg and secur‘lty requurements to a matter of specﬁylﬁg

chargmg and securlty pohmes wrthm the session description whuch can then be

5 implemented usmg‘services provided byl a remote server .

The . present inventioﬁ_ is particularly useful when used in conjunction with the
modular session desqriptionh descnbed in this patent application and which is also the
subject of our co-pending UK patent application‘9826158.9‘, and when_ used in
cﬁon;unction with the se.ssion control system also described in this pa.tént application

10 and the subject of our co-pending UK pat-eﬁt épblicétibn 9826157.1.

An example- of the present i.nven‘.cion wili now be described in detail With |
reference to the. acc.'ompanying.dr_awings, in which:

Figure T .‘is' a schel"naﬁc: diagram illustr'ating a multicast transmission across the

“ M'Boné;'
15 Figure 2 is a schematic diagram illustrating the distribution ‘of an SDP
announcérhe'ruxt;» o | | |

Flguré 3 is a block dfaéram of a modular session description of a simple session
generated in.-accordance -with ti;ue present in‘ventioh;

h ) Figure 4 is a block diagram of a modular session description of a complex
20 session generated in accordance with the prese‘nt innve.ntior.\;'

Figure 5 is a sch_ematic diagram of a system for. rﬁanaging media stream
connections;. .

Figure-6 is a flow chart illustrating the‘ steps involved in managing a média
session accordmg to the system of Flgure 5; and,

25

Figure 7 is a flow chart further ||Iustrat|ng a parsing step of Figure 6.

Figure 8 is a schematic diagram of a Graphic User interface (GUI defined in a

RNSHOXID: <WO DORASAKAT |~
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sessio ) description according to an aspect of the present invention.

Figure 9 is a schematic diagram of a further system for managing media stream

connections at a terminal;

Figure 10 is a schematic diagram of a client-server environment inciuding a client

application builder; and,

Figure 11 is é schematic diagram showing the client vapplication builder of Figure
10 inA greater detail. |

An example of an IP multicast transmissioﬁ system is bdeAs.cribed with
reference to Figure 1. Prior to a mQIticast transmission, an appropriate announcement
colnt_airrlli;xgv a séssion des.cription is made, thereby aliowing end-users 110a-110e to
elect to receive the transmission. Each end user ele_cﬁng to receive the transmission is
linked to a group IP Multicast address .120 assoqiatéd'. _With the transmission. At the
tr;ﬁsmission time of the multicast session, the-e“s.ession streams are traﬁsmitted from a
s'ourcer 130, or a plurality of sources, to the group address. At the group address, the
transmission is disseminated along the links 140 to those énd ‘usefs who ha\}e elected

to receive it {in this example end'users 1103-1 10c).
- ‘ An example of an announcement and election .system s dvescri..bed >wi.th
reference to Figure 2. Most public multicast sessions are annéunced at a single group IP

multicast address 200 dedicated to the transmission of announcements to multicast

end users. End users 210a-210e electing to receive the announcements are linked to

the announcement group address and, in‘th;a same way as an aétua[ session
transmission,'ea'ch announcement arriving at the announcement group address is
divsseminated to the end users. A front;end 'interface '220 on each end user's computer
displays information obtained from the associated session description for each
annbuncement. The minimdm information a session description may contain is a time

and date that the session will be active and the group P muilticast address(es) from

MNRARIARAT |~
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which the end user may elect to receive one or more media streams and to which they

could send thEIr own streams for the session. Usnng the front-end interface, an end user

can select the announced sessnon(s) or their component stream(s) they wish to

participate in.

5 Figure 3 is a block diagram of a session description 300 for a simple multicast
television session. The session descrlptuon 300 compnses a base moduie 310 linked to
_'a media module 320
The base module 310 contains user-oriented data relating to the session
including the title and timing mformauon The base module 310 may also mclude a
10 descrlpuon or abStract contact information about the organiser and a- WWW or an
intranet URI pointing to a web site containing further information. Ideally, the base
module 310 should contain enough information for the user to decide if they are
-interested in participating in the session.
~ The media-module 320 contains announcement data relating to a video stream
15 of the session.. The media -module 320 contains the technical information (data)
' necessary for the user to receive the associated media stream. in particular,
connection, timing and media format details are provided.
A first example of a session description 300 generated for transmission to end
users is shown below:
20 .
type=(base)
id=(310) ‘
info=(title="live multicast television session"™)
25 source=(name="A Sender" emaijl= asender@tx.com)
media=(video=(client=0dbits0. 16))
time=(length=50m repeat=continuous)
category=("Entertainment")
' options=(none)
30 modules=(m=320)
)

BNSDOCID: «WO___003353541_1_>
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( .
type=(media)
1d=(320 310)
. . media=(video=(client=0dbits0.16))
5 connection=(229.1.1.2/7000)
..time=(length=50m)

) .

Sessioh descriptlion exampile 1

10 |
.Thevbtase module 310 has a uhique identifier (.id field) used in the ge’nerétion of
finks "between tWo modules during' the processing of the session description. Thé
module field of ;he base module 310 lists t.hé type and uniqu.e iden_t_ifier of the medig
module 320 linked 1o the base n;odule_ 310. The second identifier in the id field of {he
15 media module 320 is the unique identifier belonging to the base r{nodule 310 linking the
: media module. back to the base module 310. By e-xtension,_ these two—way Iin_ks permit
| a l-'ho‘dL‘Jle'tree to be traversed from a base mo;iule downWards or from a media module
upwards. The use of this feature is described later with reference to session description

example 4.

The connection field of the media module 320 contains the |P multicast address

and p_orI,vnurr)bler from vyhich the media stream can be received.

Figure 4 is a block diagram of a sesﬂsion’ descripti.o(r)" 400 for a complex multicast
sessfon of avmultimedia 'cénference 'vvith.-t-wo-f-tracks, of‘sub-sessions, and a- panel
discussion. Each track..bfovides multiparty vidéo énd audio conferéhcing and a shared
Whiteboafd' for leaving notes and messages. The panel discussion is encrypted and the
whole conference is subjeét fo a subscription fee payéble in advance by each
participant.

Tﬁe session description 400 contains a top level base module 410 linked to
further base modules 420, 430, 440 and an 'opltiqns module 4117. The top leve! base

module 410 contains data relating to the overall session including its name, purpose

BNSDOCID: <WO___0033535A1_1_»
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and'timing information. The options module 411 contains  details of the payment

mechanism for subscription fees.

Each further base module 420 430, 440 relates to a subsession of ther
com‘erence Base module 420 relates to the first track of the conference The base
module 420 is linked to media modules 421-423, each containing connection, timing

and media format data for respective video, audio and whiteboard streams

The base module 420 is also linked to options ‘rn‘odu,le'424,wnich contains data
relating to a QoS policy for the first track defining which media modules are optional
and which are mandatory~for a participant of the first ‘rrack. The mandatory list contains

10 identifiers of those media modules which are needed for the session or subsession to

operate correctly whilst the optional list contains identifiers of the media modules that

are not necessary for the session or subsession to operate correctly if system resources

are scarce.

The base module 430 relates to the second track ‘of the conference. It is linked
15 to media modules 431-433, each containling connection, timing and. media format
details for respective video, audio and whiteboard streams. The base module 430 is
also linked to options module 434 whlch contains data relatlng to a QoS pollcy for the
second track defining whxch media modules are optional and whrch are mandatory for a
participant. of the second track. Base module 440 re‘lates to the panel discussion. it is
20 linked to media modules 441 and 442, each containing connectlon, timing.a_nd'media
format details for respective video and aud'io streams of the panel discussion. The base'
module 440 is also linked to options module 443 which contains encryption details (ie
'how and where to get the necessary cryprographic key's)”necessary for a participant to
decode the pane! discussion media streams 441., 442 according to a known encryption

mechanism such as DES or public key encryption.

The video media stream defined in media module 441 is layered. Layering - of
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media streams allows users with different system resources to receive as much of the

stream as their sysiem resources allow. Every user must receive the bottom layer of

the stream containing the minimum stream data. However, if a user has sufficient free

15
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system resources they can receive the next layer up containing. enhancements t>0 the
previous layer. Successive layers ean be received enhaneinq the received media stream
until the maxlmum number of layers is recetved or all free system resources capacxty is
used. The media module 441 is hnked to an: Optlons'module 444 which contains data.

on the layering necessary for the end user to be able to receive the layered stream

-correctly,

The portion of the session description 400, generated -for modules 410, 411, 420

and 440 for transmission to end users is shown below in 'session description example

2.

( # overall conference session

type=(base)

id=(410) - :

info=(title="Multimedia98 Conference")

source=(owner="Joe Bloggs" email=joe@nowhere.com)
media=(video=(client=RcaiPlayerG2) whiteboard=(client=wb)) -
time(start="09:00 GMT 25/12/98" stop="13:00 GMT 23/12/98")
options=(oc=411) :

modules=(b=420 b=430 b=440 oc—41 1)

( # conference track |

type=(base)

id=(420 410) '

info=(title="MM98 Systems and Applications Track")
source=(owner="Joe Bloggs" email=joe@nowhere.com)
media=(video=(client=ReaiPlayerG2) whiteboard=(client=wb))
time(start="09:00 GMT 25/12/98" stop="11:00 GMT 73/1”/98")
options=(0sq=424)

modules=(m=421 m=422 m=423 o0sq=424)

( # session QoS for track 1
type=(option-sQoS)
1d=(424 420)
mandatory=(421 422) .
optional=(423)

0033535A1 | »
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( # conference panel discussion
type=(base)
id=(440 410)
. ... .. -info=(title="MM98 Panel Discussion") :

t . source=(name="Joe Bloggs" email=joe@nowhere.com)

. ) media=(video=(client=RealPlayerG2) whiteboard=(client=wb))
oo " - time(start="11:00 GMT 25/12/98" stop="13:00 GMT 25/12/98")
10 : ‘ options=(osec=443) N
modules=(m=441 m=442 osec=443) s

.( # video for panel discussion
" type=(media)
id=(441 440) :
- info=(title="MM?98 Panel Discussion Video")
source=(owner="Joe Bloggs" email=joe@nowhere.com)
. media=(video=(type=live client=RealPlayerG2))
20 - connection=(226.0.0:106/1010 policy=444)
time=(start="11:00 GMT 25/12/98" stop="13:00 GMT 25/12/98")

15

' ( # media QoS policy for panel discussion video
25 type=(option-mQoS) .
1d=(444 440)

mechanism=(layer=(base=226.0.0.106/1010 number=3))
30 T # encrypﬁon policy for panel discussion
type=(option-sec)

id=(443 440)
participant=(member=w3c)

. publickey=(location=htp://www.w3 .org/members_only/)
35 ‘ info=(location=http://www.w3.org/)

{ # charging policy for entire conferen(;e
type=(option-chg)

40 id=(411 410)
mechanism=(type=A AA)
-price=(fee=1000GBP)
-info=(location=htp://www.aaa.net/)
)
45

Session description example 2
Where there is surplus network bandwidth available, complete session

descriptions can be announced to end users who may then elect to receive the

announced session or parts thereof. However, the individual modules of the session
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description do not need to be announced together. If the network bandwidth available

for announcements restricts the size of session descriptions, only the top leve! base

. module may be announced. In this situation, the Iink'between modules may be, for

15

20
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30

BNISDOYIIFY » WY

example, a URIl to a WWW or an intranet web site or server, an email address. an IP

multicast address, an FTP address or details of a file or database stored on a local

computer system from which an interested user can obtain the remaining modules

The following session description example illustrates how the above session

_description for base module 420 would be changed if ,Enedia module 421 were stored

on a WWW:- server: -

(  # conference track 1
type= (base)
id=(420 410)
info=(title = "MMO98 Systems and Applications Track )
source =(owner="Joe Bloggs" email = =joe@nowhere.com)

--media=(video = (clicnt—RcalPlayerGZ) whiteboard =(client =wb))

time(start="09:00 GMT 25/12/98" stop="11:00 GMT 25/12/98")
options = (0sq=424)

modules=(m=421 location=http://www.announce. org/cgi-bin/module. cgl"ld 421
m=421 m=423 osq=424)

Session description example 3

. Furthermore, top level modules of a session description may be announced well

.In advance of the actual transmission, at a time where the final details of content are

unknown, in which case the remaining levels may be made available from pre-

ahnounced links at a iater time.

Figure 5 is a schematic diagram of a system for “managing media stream
connections at é,terlminal of an end user system according to the present invention

The session contrbl system 500-is linked to an announcement receiving inteﬁace
510 and one or more multicast;capable multimedia appiications 520. The session

control system 500 and the announcement receiving interface 510 are connected to a

ANAARARAY ¢+ o
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network interface 530 via which .announcements may be received and multicast

transmissions may be initiated and/or received.

Announcements received at the network interface 530 are routed to the

receiving interface 510. The receiving interface 510 decodes each announcement to

obtain the session description and displays the user oriented information from the one

or more base modules in a list to the user. The user is able to select a session

description from the list announcing a session they wish to receive. The selected
descnption is passed to the session control system 500 which determines which of the
user's multlmedsa applications 520 are required for participation in the descnbed

session, starts the applications and initiates and provides the necessary media streams

to the"respective applications 520 via a communications manager 550

The receiving interface 510 may.be linked to other Intermet communications

applications 540 such as a WWW browser or an email client (not shown)} which may be

used to gather further information on the described session based on links provided in

15

25
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the sessiaon .description.- -Also, where an incomplete set. of base and/or mg‘:dia modules of
a‘s'eésmn descripﬁon are received, the receiving interface 510 anempfs-to obtain the
remaining modules using the Internet ‘communications apphcatlons prior to passing it
onto the session contro! systern 500.

Figure 6'is a flow chart showing the steps taken by the session control system
500 upon réceib_t of a session desqription. The déscription ts first Vparsed in sten 600 to
tdentify client applications for each media module. Once this iévdone a éecond parse is
carried pnt,where applications are launched in step 610, that is to say for each media
module start the apphcatlon specified in the client field if that application has not
already been started. The portion of the session description relating to the respective
media type, i.e. the media module, the base module directly above the media module

all other modules attached to that base module and any other options modules that

_. 0033535A1_1_>
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- apply, is passed to the cbrresponding application in step 620. Since the media mo_dules
are marked with appropriate client applications, each application will be able to select
those rne'dia stream'-s:t_haAt it wants to participate in. j‘h»e___e_pplication‘ replies to the
‘sesmen control system with a conneetion request specifying its requirements ir\_the
form of a list of identifiers of media modules from which streams are te be ‘initia.ted in
step 630. The connectlon request is assembled by the session control system in step
640 and the system then parses the session description to identify other applications to
launch in step 645. If a further media type is found, steps 610 to 640 are repeated,
otherw:se the session. control system uses the assembled connection requests to‘form

10 . a ||st of media modules. This list is passed, together with a session QoS policy, to.the -

communlcatxons manager, a system used in by the session control system, which

determines according to the QoS policies and available system resources whether each

connection request is viable.

The session QoS policy is constructed in two steps:-. first, the multiple session
15

QoS policies relevant for all the media modules 1o be initiated are combined mto one
session QoS pollcy second, the resulting sess:on QoS polncy may be adapted to take
accounr of {a) user default preferences (defined in ahuser-profile), (b) a user's wish to
determine the policy interactively, and (¢} an appncétic’m’_s default configuration (defined
in the appiication profile(s)).

The communications 'manager responds to the: s‘e'ssie‘nw;eontro! s.ysterh in step
650 with an indication of the viable media:stream ednnection requests. If necessary,

the session control system may contact a charging system to initiaté accounting for the

session prior to requesting the communications manager 1o create the viable media

stream connections in step 660.

2 Once a session starts, each received data stream telating to the session is

passed to the associated multimedia application in step 670 until the scheduled stream
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ume ends in step 680 or the multimedia application requests to the session control

system that the connection is terminated in step 680, at which point the session

.control system disconnects the connection in step 700.

Figure 7 is a flow chart showing the QoS management step 850 of Figure 6 in

greater detail.

W

Having received the assembled list of connection requests. the communications
manager matches each item of this list to a media profile in s‘kep 705. A media profile
defines requirements which must be met for the requested media stream to operate on

the end user's computer includihgu fhe minimum netwerk bandwidth needed for

10 satisfactory reception of the stream.

A terminal profile is determined in step 710. The, term'ihai profile defines the

resources which are available at the end user’'s computer for use by the requested
medla streams. Thrs includes available network bandwndth free memory and disk space

| and available hardware such:as monitor size, procesSor speed and free .audio and video

15 cepture devices. The media profile of each connection reguest is compared against the
available system resources defined by the termmal profne in step 720. If the terminal
profile ma‘gches or exceeds the media profile, the connection request is declared viable
‘m stee 730 and the ferminal profile is decremented accordingly for the remaining
connection requests in step 740. Each connection request is proce.ssed ‘L;ntil there are
no remaining requeste or until .t‘he _me‘d-ia profile of a req.ﬁes’t‘ exceeds the terminal
profile. In this situation, the communications manager détermines the optimum’ terminal
profile the user’'s computer would have if all non-essential applications were not running

In step 7560 and whether the computer is capable of fulfilling the media profile in step

760. If the computer is capable of fulfilling the media profile, the communications

25 manager attempts to free system resources from currently allocated streams or

connection requests which have lower priority or by asking the user'to terminate other

RNSDOCID: «WO 003353541 1 »
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non-essential applications running on the computer in step 770. Alternatively, this could
be done by reducing the number of layers received from a layered stream transmission.

If sufficient resources cannot be found an exception is reported to the user and the

connection request is marked as unviable. If the media stream that cannot be received

5 is defined as vmandato‘ry' in a QoS policy for a media session or subsession, all the
connection requests for that media session or subsession are cancelled in step 790. I,
however, the media 'st.ream s optiongl, “the communications. manager continues
processing further connection requesfcs in step 720. Once all ‘pending connection
requests have been processed, the communications manager reports those that are

10 viable to the session control system:.

The processing of a session description_will-now be described with reference to
Figure 4 and session description example 4 which is the session description generatéd
for Track 1 (modules 410 and 420-424 of Figure 4).
.15 ( # overall conference session
. type=(base) _ ..
1d=(410) '
info=(title="Multimedia98 Conference")
_ source=(owner="Joe Bloggs" email=joe@nowhere.com) _
20 . : media=(video=(client=RealPlayerG2) whitebodrd=(client=wb)) .
time(start="09:00 GMT 25/12/98" stop="13:00 GMT 25/12/98™)
options=(oc=0010) :
. modules=(b=420 b=430 b=440 oc=411)
)
25

. ( #conference track 1 .. .. .
type=(base)
id=(420 410)
info=(title="MMS98 Systems and Applications Track™)
30 - source=(owner="Joe Bloggs" email=joe@nowhere.com)
media=(video=(client=RealPlaychZ) whiteboard=(client=wb))
" time(start="09:00 GMT 25/12/98" stop="11:00 GMT 25/12/98")
options=(0sq=424) N .
modules=(m=421 m=422 m=423 0sq=424)

35

( # video for track 1
type=(media)
1d=(421 420)
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info=(title="MMO98 Systems and Applications Track Video")
source=(owner="Joe Bloggs" emanI—Joe@nowhere com)

media=(video=(type=live client= =RealPlayerG2))
connection=(226.0.0.100/1000)

time=(start="09:00 GMT 25/12/98" stop="11:00 GMT 25/12/98")

# audio fox; track |

. type=(media)

id=(422 420)

info=(titte="MM98 Systems and Applications Tra¢k Audio")
source=(owner="Joe Bloggas" email=joe@nowhere.com)
media=(audio=(type=live format=g711))
connection=(226.0.0.101/1001) .

time=(start="09:00 GMT 25/12/98" stop="11:00 GMT 25/12/98")

# whiteboard for track 1
type=(media)
id=(423 420)

info=(title="MM98 Systems and Applications Track thteboard“)

source=(owner="Joe Bloggs" email=joe@nowhere.com)
media=(whiteboard=(client=wb))

connection=(226.0.0.102/1002),
time=(start="09:00 GMT 25/12/98" stop="11:00 GMT 25/12/98™)

# session QoS for track 1
type=(option-sQoS)
id=(424 420)

_mandatory=(421 422)
_optional=(423)

Session description example 4

PCT/GB99/03941: -

The sessmn control system, havmg received the. above session descrlpnon

processes the tree structure of the session description startlng at base module 410,

The flrst module encountered is base module 420. As this is not a media module but it

40

media module.. .

does have sub-modules, the session control system continues down this branch .to

The media field of the media module 421 aiready .defines the multimedia client

application required as RealPlayerG2 (a multimedia apblication of Real Networks Inc)
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thus the session control system ignores it and continues to the next media module. The

media field of the media module 422 does not have a multimedia client application

defined, however a format for the audio data is specified. The sessnon control system

recogmses that thlS partncular audxo format can be supported by RealPlayerGZ SO it
amends the media field to read client =RealPlayerG2. The next media module 423 has

already defined a client application as wb so it ignores this rhc_)dule and it also ignores

: the'obtion module 424.

The session control system parses the tree structure again in order to- launch

-client applications. The first media module 421 specifies that RealPiayerG2 shouid be

10

. System and.keeps a record of this activity. The second media module 422 specifies an

15

launched, hence the session control system launches the application on the end user's

application that has already been launched and so the session contro! system ignores it’
and continues to the next ’-Mé‘di-fa‘_’::"fﬁ'badl'éf The media module 423 specifies that wb

should be launched, so the session control system launches.the application and keeps a

record of this activity.

ReaIPlayerG2 is passed the quia module 421, base module 420 and modules

.422-424. The application processes. the media modules given to determine which it can

20
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handie, and in this case it identifies 4.21 and 422. Having détermined which streams it
can handle, the application sends a connection request back to the session control
system requesting connection to the media Streérﬁs of modules 421 and 422 Simi'larlyu,
wb is passed the media module 423, base module 420, modules 421-422, and the
module 424. The application processes the given modules as described previously, and
reciuests connection to the media stream of modules 423

The above connection requests are assembled by the session control system
into a list, this list is then passed to the communications -manager along with the

session. QoS policy module 424. The communications manager determines whether

OMAARARAT |~
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. each request is viable according to the steps of Figure 7.
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Assuming there are sufficient resources for all the connection requests for
mandatory media streams ' the communications manager passes back a list of vnable
streams to the session control system which then processes the tree again to determine
the connectio'n data vheld in the connection field of each media module so it can request
that the communications manager initiate a connection toc the appropriate media stream
for .each of the viable connection requests according to the connection.data. The

session control system then manages the session and its media stream connections as

is described with reference to steps 670 to 700 of Figure 6.

The foregomg examples of the present invention have mostly been concerned
with medla session descrrptlons -ln \rvnrch the client application required to receive a
constituent media’ stream is exphcxtly prescribed. Session description example 2
dlscussed above rs an example of a session descrlptron in which the client application is
explicitly presdribed, for example “cllent—RealPIayerGZ" if the client application is

capable of accepting more than one media stream encoding format then this may .also

be prescribed in the session description. Addirionally or alternatively the session

description may prescribe a- blueprint of client application program .components
including the required configuration of the components, such as. interfacing and ‘data
passing, to be instantiated at the user’'s terminal for participation in a rnedia session
Tne components may be, for exampie, for media transmission/reception, encryption'or

compression.

An exampie of a media module for such an approach is shown below:

(# Java Bean client blueprint declaration for Text chat session
type = (media)
id=(1030,1000)
info=(title="Text.Chat™)

___ 0033535A1_(_»>
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source =(owner="Joe Bloggs” email=joe@nowhere.com)

media: =(Java Bean=(

<bean class="java.util.Vector">
- <add>

<bean class="nowhere.com.chat. StrlnﬂMulncastBean” 1d—"Multlcaster">
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<property name=" debug">
<cast class*"boolean"><str1nn>false</str1ng></cast>
</property>
<event-binding name="message">
<script>
<bean source="TextArea">
. <call-method name="append">
<property target="event:argl" name=" message"/>
_ </call-method>
<call-method name="append">
<string>&#10;</string>
</call-method>
</bean>
</script>

- </event-binding>

</bean>

</add>
<add>

<bean class="java.awt.Frame">
<property name="title" value="Chat"/>
<add>
<bean class="java.awt.TextArea" id= "TextArea
<property name—"edltable">
<cast class—"boolean">
<string>false</string>
- </cast>
</property>
- </bean>
<strmg>Cemer</str1ng>
</add>
<add>
<bean class="java.awt.Panel" 1d—"Panel"
<add>
<bean class="java.awt.Button"> ,
<property name="label" value="Clear"/>
<event-binding name="action">
<script>
<property target—"TextArea" name—"text">
<string/> ' -
</property>
</script>
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</event-binding>
</bean>
</add>
</bean>
<string>East</string>
</add>
<add> .
<bean class="java.awt.Panel">
<add>

<bean class—"Java awt. TextFleld" 1d-"TextFleld"
<args>

0

<cast class=" mt"><str1n_g>20</str’ing></cast>
</args>

</bean>
15 a </add>

<add> _

* <bean class="java.awt.Button">
<property name="label" value="Send"/>~ =~
<event-binding namc""actlon">

<scr1pt>
<bean source="Multicaster">
<call-method name="send">
<property target="TextField" name="text"/>
</call-method>
</bean>
<property target="TextField" name="text">
<string/>
</property>
</script>
</event-binding>
</bean> -
</add>
</bean>
<string>South</string>
35 </add>
</bean>
</add>
</bean>)
connection=(524.0.0. 100/12345)

20

30

40 )

Session Description example 5 -

In this example, the media field prescribes a number of application components
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and the manner in which they are to be configured. to support user participation in a
media session. The medie field of example 5 is defined using Bean Mark Up Language
(BML), a scripting language developed by IBM for descnbmg structures of nested and
mterconnected JavaBeans components. JavaBeans is- a standard deveioped by Sun.
M:erosystems for defining software component;eavaBeans compenents or Beans are.
rerusable software components that are written m the JAVA programmi_ng Jlanguage.

JavaBeans components can be combined together to create executable programs. BML

is dnrectly executable, that is to say, processing a BML script such as the media field in

~example 5 results in an application program configured accordmg to the script. BML has

10

elements that can be used to describe the creatlon of new JavaBeans, access existing

JavaBeans, configure Beans by getting or setting properties or fields, binding-so called

15

25
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events” to other Beans and calling methods contained within Beans.

The BML script of example 5 comprises a script for describing a multicast “chat”
application, that is 10 say, a progra»_m. application allowing one or more users to
exchange text based messages. ‘Fig_ure 8 shows a graphical user interface (GUI that is
configured and executed-as a result of processiné trte BML sctipt of Example 5. The
script of Example 5 will now be explained with ‘r_egard to the GU-I applicatiort of Figure'

The BML script defines a Frame “Text Chat” which defines the rectangular
periphery 80O of the GUI shown in Figure 8. The BML script further comprises:-

i) a “StringMulticastBean” JavaBeans component for the transmission and

reception of text based message data;

i) a non-editable “TextArea” JavaBeans component for displaying messages;

The “TextArea” component defines the rectangular text area 805 in Figure 8 displaying

the text lines:-

“Can you send me a screen shot of the chat application”

NMRRARARAY | ~
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“What format would you like it in”

i) a “Panel” component containing a “Button” component labeled “Clear” for

clearing the text area 805; The Pane!l and Button components define the soft buttan

“Clear” 810to the right of the text area 805 in Figure 8.

ivl a “Panel” component containing a “TextField” component for displaying

messages typed by the user of the GUI to be sent to other participants of the media

session and a “Button” component labeled “Send” for sending the text in the

“TextField” component. The TextFleld" component defines the rectangular text area

815 positioned towards the bottom edge of the GUI perlphery 800 in the drawmg of

Figure 8: The assocrated “Button” component defines the soft button 820 labeled
“Send” to the right of the text area 815 in the drawing of Flgure 8.

| In example 5 the‘ part of the script  between the < event-binding
néme=”message"$l <leve ‘

</event-binding > tags, declares that any messages received

from the network are passed to the “TextArea” component. The part of the script

between . the first <event-binding 'r\ame ="action”>...... </event—binding> tags,

declares that pressing the Clear button 810 on the GUI clears the text represented in

the text area 805. In addition, the part of the script between the second <event-

binding name = "action”>......

</event-binding > tags, declares that pressing the Send

button 810 on the GUI passes the contents of the “TextFieid” component to the

StringMulticastBean” component for transmission.

Prior to being configured, the application described by the BML script in example

5 is passed further information from the information field and connection field of the

session -description to

insatiate the application for the particular session. This

information is kept separate in the different fields of the session description so as to

separate the application description from the session specific parameters

in the example 5 the BML defined application is configured at run:=time from

0033535A1_1_»
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. available JavaBean components using a BML player or -BML compiler. In another
example the session descriptio.n, or at least the media field, is adapted to be written in
Extensible Markup Languavge (XML‘) and is transformed from XM»L to BML at run time
usiné an appropriate Extensible Sytleerweet Language {XSL) transferrrwatien script.

As mentioned, in example 5 the medxa fleld prescnbes a number of application

components and the manner in Wthh they are 1o be conflgured to support user

" participation in a media session. However, in another example, as an alternative to the

above prescriptive approach, a media session description may declare the client’'s

requirements_ for participation in the media stream and leave it to the end user’'s
10 terminal to determine the client application.program or programs or components that are
required to partxcxpate in that media stream tn declarmg the requ:rements the session

description may define the encodlng format of the media stream and leave it to the end

user’'s terminal to find a client application 'capable of handling that encoding format.

Session description example’ 4 discussed ‘above is an example of this. In another

15 . example a number of components types (e.g. video, audio, encryption etc) are declared

Instead and the user's terminal selects from the c_grnponents 'a_'v__ailable to it and
Instantiates an appropriate application for p:articipation in the session. For example
media session properties such as relfability, coet. and' latency may be specified-' in a
session description so thar .compon‘ents can be

selected according to specific

20  requirements. For instance: reliable, low cost, high latency components may be more

appropriate for media stream re-transmission: moderately reliable, moderate cost,
moderate latency components may be more appropriate for supporting.media stream

data redundancy; and, high cost, highly reliable, low delay components may be more

appropriate for supporting media streams or sessions that require a high quality of

service. Selection of one or more appropriate components may be implemented by a

knowledge-based system, for exampie.
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An example of a session description for declaring a required media stream

encoding format is shown below:

{ # Video client declaration
type = (media)
1d={(1010,1000)
info = (title = "Video stream”)

source = (owner = "Joe Bloggs” email —|oe@nowhere com) -

media = (video = (codec =mpeg wndth 600 helght—400 depth—-colour))
connection = {500.146.108.64)

timing ={link 1020)

# Audio client declaration

type = {media)

id =(1020,1000)

info = {title = "CD Quality Audio Stream”)
source = {owner = "Joe Bloggs” email =joe@nowhere. com)

media = (audio = (type = (codec=G711) tnrnmg =synchroniser ticker = stock_ticker)).
source—(SOO 1486.107.25)

—

Session description example 6

As mentioned in relation to- example 5, the session description, or at least the
media field of the description, may be ‘written in Extensible Markup Language (XML}

and transformed from XML to BML at run time using an appropriate Extensible

Sytiesheet Language (XSL) transformation script.

Figure 9 is a schematic diagram of another system for managing media stream
connec;nons at,a_ terminél. The -system‘ operates in a manner that is similar to that which
In particular, this example is
particularly useful when a session description includes deciarative or prescriptive
companents such as those described above.

The session control system 900 includes a session description parser 910, an

application builder 920, a number of applications and application components 330 and a

_. _0033535A1 | =
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communications manager 940. Upon receipt of a session description by the session

control system 900, the session description parser 910 parses the session description

to determine client application requirements for the media streams of the media session

described by the session description. The client apphcatlon requlrements are passed 10

" the appllcanon builder 920 whrch generates a

(9 4]

number of possible apphcatlon

conflguratlons based on the ava:lable apphcatlons and application components 930. In

combmatnon wlth the communications manager 940, the application builder evaluates

each application configuration to Adetermine the best configuration which is the closest

match ‘to the client application requirements whilst satisfying predetermined criteria

10 such as quality of service, resource utilisation and user preferences. The best .

configuration, which ‘may be an existing application instead of ‘a -combination of.
components is then selected and mstanttated The components may mclude Java

Beans, COM objects, MHEG objects components from dynamic linked libraries or

applications that are linkable to others such as the ActiveMovie application.

15 As an example, in a multimedia conference an application may be required that

includes an audio component and an encryption component. Instead of selecting an
application requiring many resources and offering facilities such as video which are not

supported by the conference, individual Java Bean components are combined by the

application builder to provide the application.

20 The application builder may be configured to determine the best application

configuration in combination w.ith the connrnonications manager by heu-risvtivc n';etho'os‘ o.r- R
other artificial intelligence methods such as knowledge-based systems, neural networks
or genetic programming.

Due to the heterogeneity of the Internet and differing capabilities and operating
environments of end user computer systems, the session control system described has

been implemented in Java (Java is a Trade Mark of Sun Microsystems Inc.). The

BNSDOCID: <WO___ 0033535A1 | >
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announcement ‘receiving interface, Session Directory, receives the announcements and

passes those selected by the end user to the sessron control manager impiemented as

an application programming interface running as a background process on the end

user’s computer.

An application builder suitablé for use in the system of Figure 9 will now be

described with reference to Figures 10 and 11. In Figure 10 a networked client ‘IOOO in

a client server enVironment comprises a appiication builder 1005, a .session directory

1010 a network interface 1015 and a number of application components including an

application GU! 1020, client applications/components of remote services 1025, an

1030 for controlliing the remote services and a number of media
stream communication channeis 1035, The clientliooo is con_nected 10 network 1045

which comprises other clients 1050, media servers 1055 and servers of remote

services 1060. In the context of the present example, a remote service is a service

offered by a service provider at a location remote from the client 1000. in the present

example remote services include:- e€commerce - services such as payment services,

authorisation services, certification s.er_vices,> key servers (for public key dis‘rribution)
mail servers, directory services such as white and yellow pages, and charging services
as may be included in an associated optionsmodoie of tne eession description

In Figure 11 the application builder 1005 comprises an application de_scription

writer 1105 and an application builder tool 1110. The application description writer

comprises a first interface (not shown) for receiving a session description 1115 from

the session directory 10‘iO, a second interface (not shown) for receiving data defining a
network profile 1120 describing various characteristics of the network over which
media sessions are to be transmitted, a third interface (not shown) for receiving a data
defining a user profile 1125 describing various preferences of an end user who ie to

receive a media session, and a fourth interface (not shown) for receiving data defining a

___O033535A1_1_>
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terminal profile 1130.-describing various resource related characteristics of a terminal

1135 on which the media sessions are to be received. A fifth interface {not shown) is

provided'for receiving data defining a component profile 1140 ~of apphcatnon

components 1145 that are available to the apphcatlon bunder elther locally or from the

remote chents 1050 or servers 1055 1060

In one examp\e, the application description writer receives a session description

1115 in the form of an XML scnpt from the session dlrectory and at least a component

profile 1140 also in the form of an XML script. The session description may be

prescriptive or declarative or include both ptescriptive and declarative elements. The
10 description writer may additionally receive a network pro.file-1v115 describing current
network access constrainté for éXample, ‘a user profile 1125 describing specific user
preferences, for example hlgh quahty audio in preference to low quality audio and vndeo
if the network is congested and a terminal profile 1130 describing current terminal
capabilities. The profiles are also expressed in XML script for ease of processing by the
15 application description v_\(riter 1705.~The applicat'ion description writer comprises an
XSL transformation script which processes the session description to determine an
optimum component configuration based on the session description and. the resource

related profiles. The output of the application description writer is a BML script 1150.

This script is processed by the builder tool 1110 to instantiate an application 1155 for
20 use by the client 1000 in the selected media-session.

Thus, in order to process the session description an XSL script is run which

outputs a BML script 1o a temporary file. When, for example a <chat> tag is parsed.in
the session description the BML script for the chat apphcatlon is written out. Slmllarly,

when an <address> tag is parsed, BML script to set the multicast address for the chat

[\
Lh

application is written out. The terminal, network and user profiles are also provided in

XML and rules for modifying the parsed BML script based on the profiles are
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represznted in . XSL. The BML script is modified for each profile by processing it with

respec: to each respective XSL script. For example, if a low bandwidth connection is

provnded for an audio-video conference the VIdeo medna stream may be dropped on the

basns o‘r bandw1dth mformatlon in the network prOfIle

In the followmg example a BML script for an audio-video conference ts

presented. After processing the network profule the video component is removed if

bandwxdth Constralnts ‘identified in the network profile so determine. Under these

circumstances all the script between the first <add> tag to the first -</add> tag

<?xr'n] v_ersio'n,=_,','1_;0"?> L

<bean class = Java ut11 Vector" >
< add >

< bean class= "com.bt.visual.lsma.beanlava. VidMainBean" id= "video" >
< property name = "numlayers" >

<cast class ="int" > <string > 3 < /string > < /cast>
</property >
- _<call-method name = "setMcastLayer" >

<cast class="int" > <string >0 < /string > < /cast>
<string>226.1.2.1< /string >

<cast class="int" > < string > 6006 < /string > < /cast>
- </call-method >

< call-method name = "setMcastLayer" >

<cast class="int" > <string> 1< /string > < /cast>
<string>226.1.2.2 </string >

<cast class="int" > < string > 6008 < /string > < /cast >
- </call-method >

<call-method name = "setMcastLayer" >

< cast class="int" > <string >2 < /string> < /cast>
<string>226.1.2.3 </string >

< cast class="int" > <string > 6010 < /string > < /cast>
< /call-method >

< call-method name = "setMcastLayer" >

< cast class="int" > <string >3 < /string > < /cast>
<string>226.1.2.4 < /string >

<cast class="int" > <string > 6012 </string> < /cast>
</call-method >

<call-method name = "setGoing"/>

0033535A1 1 =
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</bean >
</add>
<add>""
< bean class="com.bt.visual.lsma.beanlava. AudMainBean" id=" audio” >
5 < property name = num.Layers" >
<cast class="int"> < string > 3 < /string > < /cast >
</property > o
<call-method name = "setMcastLayer" >-
<cast class="nt" > <string >0 < /string > < /cast >
10 <string>226.4.5.4 </string> -
<cast class="int" > <string > 4000 </string > < /cast >
< /call-method >
<call-method name = "setMcastLayer" >
< cast class="int" > <string > 1 < /string > < /cast >
15 < string>226 4.5.5 </string > ,
<cast class="int" > <string > 4002 < /string > < /cast>
< /call-method > .
<call-method name = "setMcastLayer">
o <cast class="int" > <string >2 < /strmg > </cast>
20 <string >226.4.5.6 < /string >
' <cast class="int" > <string >4004 </string > < /cast >
</call-method > . )
< call-method name = "setGoing"/>
</bean>
25 </add >
<add>

<bean class= Java awt.Frame" id="frame" >
. <property name = "fitle"” > : :
<string > Audio Test</ strxng > R
30 </property >
'~ <property name="background" value="0x leeece"/ >
<property name = "layout" >
<bean class="java.awt. BorderLayout"/ >

< /property >
35

<add >
<bean class="java.awt.Panel" id= "panel” >
<add >
<bean class="java.awt.Button" id ="view" >
<property name = "label" value="View"/ >
< /bean >
</add>
</bean >
</add >
45 </bean>
</add>

40

BNSDOCID 2D 003253871 1 -




WO 00/33535 PCT/GB99/03941

(0%
i

A similar action could be taken by the user profile, for exampie, if the user
intended to partlcxpate in only part of the conference. S:mularly, a termlnal proflle could

rnodlfy the BML script if there was insufficient processmg power to process both audio

.and video media streams.

The construction of the client application might be inﬂoenoed by the évailabiiity
of the components. This may be done, for example, to avoid delay in downloading

components across the‘ network. lf there is only an audio component available locally

10 then the appllcatlon builder may construct the appllcatlon wuthout a video component.

Using .the same unmodn‘led BML - script the application builder .could add the video

component once it had been downloaded. In another example, the BML script may

specify one component for decoding, say, MPEG, but the user méy have another

mstalled.‘The installed component could override the suggested component according
15~ to XSL rules determined from the user profile

Whilst the present invention has been described with reference to the Internet
and multicast transmissions, it will be apparent to the reader that the described modular
session descnptlon and the session control system are apphcable to the announcement

and subsequent. management of connections to media streams of a {multi)media session

.20 using other known transport mechanisms such as unicast.

Furthermore, al'though rn_echanismAs for encryption, charging and other such

services have not been explicitly described, it would be apparent to the reader that

appropriate session descriptions and associated functions within the session control

system for their processing could be readily implemented according to the mechanism

25 required.

D <WO___0033535A1 | ~
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CLAIMS

A method of announcing 'a> description of a media session, the method

-5 comprising the steps of:-

- generating a session description comprising media oriented data necessary for a
user to receive at least one media stream of a media session; said media oriented data
identifying one or more application program components or requirements for one or

more application programs or configurations of application program components

10 necessary to participate in said media session; and,

announcing the media session by making the session description available to

-potential recipients of the media session.

2. A method according to claim 1 wherein said media oriented data prescribes a

15 number of application program components to be used in order to build an application to

participate in the media session.

3. A method according to claim 2 wherein the media oriented da‘;a prescribes a

manner in which the components are to be configured to build the application program
20. ..

4, A method according to any preceding claim wherein the session description is

_ generated using a structured data format.

5. A method according to claim 4 wherein the structured data format conforms to

the format of Extensible Mark-Up Language.

BNSDOCID: <WO__ 00323535A1_1_>
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6. A method according to any preceding claim wherein the user oriented data for

" thé 'or €ach media ~stream is generated in a one or more respectlve medla modules

w

within the session descnptlon and said method comprises the further steps of:-

generating a base module comprising. user oriented .-d‘ata relevant to the media
session;

providing a link between the base module and the or each medla module;

announcing the media session by maklng the base module availabie to said

10 potennal recipients;

whereln the link to the or each media rnodule permits a user to access the or

each media module subsequent to the base moduie.

7. A method of configuring a platform for receiving a media session, said method

15 comprising the steps of:-

receiving a session description of a media session, said session description

comprising media oriented data necessary for a platform to receive at least one media

stream of a media session, said media oriented data identifying one ‘or more application

program components “or requirements for

one "or more application programs or

20 configurations - of application program components necessary to participate in said
media session;
processing said session description to. determine. -an -appropriate application
program configuration form a list of available application programs or program
cornponents;
25

configuring a respective media session application program from said list of

available programs for participation in said media session.

OCID: <WO___0033535A1_1_>
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8. A  method according to claim 7 wherein said media oriented data prescribes a

number of program components to be used, and wherein said step of processing said

session’ description comprises the step of selecting said prescribed components from

said list.

9. A method according to claim 8 wherein the media oriented data prescribes a

manner in which the components are to be _configu}ed, and the step of configuring said
respective media session application program comprises the step of "configuring said

selected components according to said prescribed manner.

ke

10. A method according to any one of claims 7 to 9 further comprising the steps-of

receiving network data relating to characteristics of the network over which said media

session is to be transmitted ‘and wherein the respective media session application is

configured according so said network data.

11. A-method according to any one of claims.7 to 10 further cor_npArisivng the steps of

receiving terminal data relating to characteristics of the terminal on which said media

session is to be received and wherein the respective’ media session application is

configured according so said terminal data.

12. A method according to claim 10 or claim. 11 wherein said network data or

terminal data or both is monitored during the media session and the media session

description is'modified in response to changes to the monitored data.

13. A method according to any one of claims 7 to 12 further comprising the steps

BNSDOCID: <WO___ 0033535A1_|_>
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of receiving user profile data relating to preferences of a user of the media session and

wherein the respective media session application is configured according so said user

profile data.

14. A method accordmg to any one of clalms 7 to

13 wherem the sessnon

descrlptlon further comprises data defmmg a quallty of servrce pohcy for recelvmg the

media session and the respective media session application is configured accordmg to

said quality of service policy.

A méthod according ‘to any one ‘of claims 7 to 14 wherein the sess»io"n'

description further comprlses data deflmng one or more remote services necessary for
pamcnpatlon in sald medra session and the respective media session apphcatlon is
configured according to requirements of said one or more remote services

16. A method according to any one of claims 7 to 15 at least the session description

is generated using a structured data format.

17. A method according to claim 13 wherein the structured data format conforms to

the format of Extensible Mark-Up Langdage.

18. A method according to any one of ci,ajms 7 to 17 wherein the step of processing

. the session description comprises the step of parsing the session description using a

terminal session control to determine an appropriate appiication program configuration
form a list of available application programs or program components; selecting one or’

more media streams identified in the session description; and connecting the or each

selected media stream to one or more application programs or components in said

A3535A1_1_>
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configuration by means of a session control configured for managing media stream

connections for the or each application program or component.

19. A systém for announcing a description of a media session, the system

5  comprising:-
a media session description generator for generating a session description

comprising media oriented data necessary for a user to receive at least one media

stream of a media session, said media oriented data identifying one or more application
program “components’ or requirements for .one or more application programs or
10 configurations of application program components necessary to participate in said

media session; and,

a medla session announcer for announcmg the medxa session by making the

_session description available to potential recuplents of the media session.

15 20. A system for configuring a platform for recelvmg a media session, said system

‘comprlsmg -

a receiver for receiving a session desc.nptnon of a media session, .said sessmn
descrlptlon comprnsmg media oriented data necessary for a c;latform to receive at least
onev media stream of a media session, said media oriented data identifying one or more
application program components or requirements for one or more .ap_g:licat_ion programs
or confnguration_s_ of application program comp'onent‘s necessary to participate in said
media session:

a processor for processing said session description to determine an appropriate

application program configuration form a list of available application programs or

25 program components; and,

an application builder for configuring a respective media session application

BNSDOCID: <WO___0033535A1_)_>
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program from said list of available programs for participation in said media session.

21. A computer readable storage medium ‘containing executable instructions for

‘performing the methods of any one of claims 1. to 18,

5  22. A computer readable storage medium containing the system according to claim

19 or ctaim 20.

f
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